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pUNO1-mMSK2
(5513 bp)

BsrS2

SV40 p(A)

(h) ßglobin p(A)

pMB1 ori

hCMV enh

hCMV prom

EM7

hEF1-HTLV prom

mMSK2 (RPS6KA4)

SgfI (6)
PvuI (7)

MfeI (82)
Psp1406I (203)

HindIII (245)
Bsu36I (291)

NaeI (441)
NgoMI (441)

KasI (535)
AgeI (552)
BstEII (555)
NcoI (560)

XmnI (696)

ScaI (953)

BspEI (1349)

FspI (1434)

EcoRI (1561)
SdaI (1591)

SandI (1613)

DraIII (1703)

Eco47III (1806)

BspHI (1980)

ApaLI (2140)
XmaI (2188)

Bsp120I (2192)
BsrGI (2357)

Tth111I (2411)
SalI (2530)

BspEI (2765)
NotI (2773)

NheI (2895)
HpaI (3033)

MfeI (3044)
EcoRI (3129)

SspI (3368)
SwaI (3382)

SacI (3643)

Eco147I (3807)
StuI (3807)

XmnI (3949)
BspHI (3957)

AseI (4015)
VspI (4015)

SacI (4072)

SpeI (4170)

Eco105I (4298)
SnaBI (4298)

NdeI (4403)

SdaI (4581)
PacI (4589)

BspLU11I (4599)

ApaLI (4913)

PacI (5329)
SwaI (5338)
NotI (5348)



GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCACCATGGGAGACGAGGATGAGGACGAGGGCTGCGCCGTGGA

GCTGCAGATCACCGAAGCCAACCTCACCGGGCATGAGGAGAAGGTGAGCGTGGAGAACTTCGCGCTGCTCAAGGTGCTGGGCACGGGAGCCTATGGGAAG

GTGTTCCTGGTGCGGAAGACGGGTGGGCACGACGCGGGCAAGCTCTATGCCATGAAGGTGCTACGCAAGGCGGCGTTGGTGCAGCGCGCGAAGACACAGG

AGCATACCCGCACCGAACGCTCGGTGCTGGAGCTGGTTCGCCAAGCACCCTTCCTGGTCACACTGCACTACGCCTTCCAGACGGATGCCAAGCTGCACCT

CATCCTGGACTACGTGAGCGGTGGTGAGATGTTCACTCACCTCTACCAGCGCCAGTACTTCAAGGAGGCTGAGGTTCGAGTGTATGGGGGCGAGATTGTG

CTGGCCCTGGAACACCTGCACAAGCTGGGTATCATCTACCGGGACCTGAAGCTGGAGAACGTCTTACTTGACTCAGAAGGTCACATCGTCCTTACAGACT

TTGGGCTGAGCAAGGAGTTCCTGACGGAGGAGAAAGAGCGGACCTTCTCCTTCTGTGGCACAATCGAGTACATGGCTCCCGAAATCATCCGAAGCAAGGC

TGGACATGGCAAGGCTGTGGACTGGTGGAGCCTGGGTATCCTGCTCTTCGAGCTGCTGACAGGGGCCTCACCCTTCACACTGGAGGGAGAGAGGAACACT

CAGGCTGAGGTGTCCCGACGGATCTTGAAGTGCTCCCCTCCCTTCCCTCTCCGGATTGGGCCTGTGGCACAGGACCTGCTACAGCGGCTGCTGTGCAAGG

ACCCTAAGAAGAGGTTGGGCGCAGGTCCCCAGGGTGCGCAGGAAGTCAAGAGTCACCCCTTCTTCCAGGGTCTGGACTGGG TGGCTCTGGCTGCCAGAAA

GATCCCAGCCCCATTCCGGCCCCAGATCCGCTCAGAGCTGGATGTGGGGAATTTTGCGGAGGAATTCACCCGGCTGGAGCCCGTCTACTCCCCTGCAGGC

AGCCCTCCACCTGGGGACCCTCGGATCTTTCAGGGATACTCCTTCGTGGCTCCGTCCATCCTCTTTGACCACAACAATGCAGTGATGGCTGATGTACTGC

AGGCACCGGGTGCCGGATACAGGCCCGGCAGGGCAGCAGTTGCCAGGAGTGCCATGATGCAGGACTCGCCTTTCTTCCAGCAGTACGAACTGGACCTTCG

GGAGCCAGCGCTGGGGCAGGGCAGCTTCTCTGTGTGTCGGAGATGTAGGCAGCGCCAGAGCGGCCAGGAGTTTGCTGTCAAGATCCTCAGCCGCAGGCTG

GAGGAGAACACTCAGCGAGAGGTGGCTGCTCTTCGCCTGTGCCAGTCACACCCCAACGTGGTGAATCTGCATGAGGTGCTTCATGACCAGCTACACACTT

ACCTGGTCCTGGAGTTGCTGCGAGGCGGAGAGCTATTGGAACACATCCGCAAGAAGCGGCTCTTCAGCGAGTCGGAGGCCAGCCAGATCCTTCGGAGCCT

GGTTTCGGCCGTGAGCTTCATGCACGAGGAGGCAGGCGTGGTGCACCGCGACCTGAAACCCGAGAACATCTTGTACGCGGACGACACTCCCGGGGCCCCG

GTGAAGATCATCGACTTCGGGTTCGCGCGACTGCGGCCCCAGAGCCCGGCAGAGCCCATGCAGACTCCTTGCTTCACACTGCAGTACGCTGCACCCGAGC

TGCTGGCACAGCAGGGCTACGATGAGTCCTGCGATCTATGGAGCCTGGGTGTCATTCTGTACATGATGCTGTCTGGCCAGGTTCCCTTCCAAGGGGCCTC

CGGCCAGGGTGGACAGAGTCAGGCAGCTGAGATCATGTGCAAGATCCGTGAAGGGCGCTTCTCCCTGGACGGGGAAGCCTGGCAAGGTGTGTCGGAGGAA

GCCAAGGAGCTGGTCCGAGGGCTACTGACAGTCGACCCCGCCAAGCGGCTGAAGCTGGAGGGGCTGCGTAGCAGCTCGTGGCTTCAGGACGGCAGCGCGC

 M  G  D  E   D  E   D  E   G  C  A   V  E

  L   Q  I   T   E   A   N  L   T   G  H  E   E   K  V  S   V  E   N  F   A   L   L   K  V  L   G  T   G  A   Y   G  K 

 V  F   L   V  R   K  T   G  G  H  D  A   G  K  L   Y   A   M  K  V  L   R   K  A   A   L   V  Q  R   A   K  T   Q  

E   H  T   R   T   E   R   S   V  L   E   L   V  R   Q  A   P   F   L   V  T   L   H  Y   A   F   Q  T   D  A   K  L   H  L

  I   L   D  Y   V  S   G  G  E   M  F   T   H  L   Y   Q  R   Q  Y   F   K  E   A   E   V  R   V  Y   G  G  E   I   V 

 L   A   L   E   H  L   H  K  L   G  I   I   Y   R   D  L   K  L   E   N  V  L   L   D  S   E   G  H  I   V  L   T   D  

F   G  L   S   K  E   F   L   T   E   E   K  E   R   T   F   S   F   C   G  T   I   E   Y   M  A   P   E   I   I   R   S   K  A

  G  H  G  K  A   V  D  W  W  S   L   G  I   L   L   F   E   L   L   T   G  A   S   P   F   T   L   E   G  E   R   N  T  

 Q  A   E   V  S   R   R   I   L   K  C  S   P   P   F   P   L   R   I   G  P   V  A  Q  D  L   L   Q  R   L   L   C   K  

D  P   K  K  R   L   G  A   G  P   Q  G  A   Q  E   V  K  S   H  P   F   F   Q  G  L   D  W  V   A   L   A   A   R   K
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 S   P   P   P   G  D  P   R   I   F   Q  G  Y   S   F   V  A   P   S   I   L   F   D  H  N  N  A   V  M  A   D  V  L   

Q  A   P   G  A   G  Y   R   P   G  R   A   A   V  A   R   S   A   M  M  Q  D  S   P   F   F   Q  Q  Y   E   L   D  L   R

  E   P   A   L   G  Q  G  S   F   S   V  C  R   R   C   R   Q  R   Q  S   G  Q  E   F   A   V  K  I   L   S   R   R   L  

 E   E   N  T   Q  R   E   V  A   A   L   R   L   C   Q  S   H  P   N  V  V  N  L   H  E   V  L   H  D  Q  L   H  T   

Y   L   V  L   E   L   L   R   G  G  E   L   L   E   H  I   R   K  K  R   L   F   S   E   S   E   A   S   Q  I   L   R   S   L

  V  S   A   V  S   F   M  H  E   E   A   G  V  V  H  R   D  L   K  P   E   N  I   L   Y   A   D  D  T   P   G  A   P  

 V  K  I   I   D  F   G  F   A   R   L   R   P   Q  S   P   A   E   P   M  Q  T   P   C   F   T   L   Q  Y   A   A   P   E   

L   L   A   Q  Q  G  Y   D  E   S   C   D  L   W  S   L   G  V  I   L   Y   M  M  L   S   G  Q  V  P   F   Q  G  A   S

  G  Q  G  G  Q  S   Q  A   A   E   I   M  C  K  I   R   E   G  R   F   S   L   D  G  E   A   W  Q  G  V  S   E   E  
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SgfI (6)
PvuI (7)

MfeI (82)

Psp1406I (203) HindIII (245) Bsu36I (291)

NaeI (441)
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KasI (535) AgeI (552)
BstEII (555)

NcoI (560)

XmnI (696)

ScaI (953)

BspEI (1349)

FspI (1434)
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DraIII (1703)
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501
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701

801
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1101
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1301
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2001
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1

13

47

80

113

147

180

213

247

280

313

347

380

413

447

480

513

547

580

613

647



GCTCCTCGCCCCCGCTCCGCACGCCGGATGTGCTGGAGTCCTCTGGGCCAGCTGTGCGTTCCGGGCTCAATGCCACTTTCATGGCGTTCAACCGAGGCAA

GCGCGAGGGCTTCTTTCTCAAGAGTGTAGAGAATGCGCCTCTGGCCAAGAGGCGCAAGCAGAAGCTCCGGAGCGCGGCCGCCTCCCGCCGAGGCTCCCCA

GTGCCTGCCTCCTCCGGTCGCCTACCAGCCTCTGCCGCTAAGGGGACAACTCGCCGAGCCAACGGCCCCTTGTCCCCTTCCTAGCTCCCGCCACTGCTAG

CTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCT

TTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAA

GCAAGTAAAACCTCTACAAATGTGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGG

ATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAA

GGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGC

AATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTT

TAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCAT

TCATCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATC

AGAGTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTG

CCAATGTAGGCCTCAATGTGGACAGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGA

TCTTCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGATGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGA

TATACTATGCCGATGATTAATTGTCAAAACAGCGTGGATGGCGTCTCCAGC T TATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCG

TACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTA C T A G TCAAAACAAACTCCCATTGACGTC

AATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAAT

ACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTAC

TTGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGG

AACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCC T G C AG G TT AA TTAA

GAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAA

AATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCC

TGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCG

CTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTA

TCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTA

GAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGG

TGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAA

 •  N  R   T   Y   K  L   P   I   L   E   E   I   T   T   K  V  L   K  G  N

  M  E   I   L   V  F   C   D  P   A   Y   D  S   I   L   E   R   C   M  G  C  P   S   V  V  R   I   S   R   D  V  E   D 

 S   Y   P   H  R   V  A   V  I   T   D  F   D  K  Q  G  N  S   V  A   S   G  I   A   I   A   E   A   C  V  T   V  R   

G  I   Y   A   E   I   H  V  A   S   I   I   E   G  T   K  T   R   I   A   A   G  V  H  H  K  N  D  E   Y   L   M  T   I

  K  E   T   A   V  E   V  L   E   L   D  Q  Q  S   I   N  F   T   K  M 

R   S   S   P   P   L   R   T   P   D  V  L   E   S   S   G  P   A   V  R   S   G  L   N  A   T   F   M  A   F   N  R   G  K

  R   E   G  F   F   L   K  S   V  E   N  A   P   L   A   K  R   R   K  Q  K  L   R   S   A   A   A   S   R   R   G  S   P  

 V  P   A   S   S   G  R   L   P   A   S   A   A   K  G  T   T   R   R   A   N  G  P   L   S   P   S   • 

BspEI (2765)
NotI (2773)

NheI (2895)

HpaI (3033) MfeI (3044)

EcoRI (3129)

SspI (3368) SwaI (3382)

SacI (3643)

Eco147I (3807)
StuI (3807)

XmnI (3949)
BspHI (3957)

AseI (4015)
VspI (4015)

SacI (4072)

SpeI (4170)

Eco105I  
SnaBI 

NdeI (4403)

SdaI (4581) PacI (4589)

BspLU11I (4599)

ApaLI (4913)

2601

2701

2801

2901

3001

3101

3201

3301

3401

3501

3601

3701

3801

3901

4001

4101

4200

4300

4400

4500

4598

4698

4798

4898

4998

5098

5198

141

120

87

53

20

680

713

747

AACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACATTTAAATC AGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTT

TTTGTGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGA
ACATTTCTCTATCGAA

PacI (5329) SwaI (5338) NotI (5348)
5298

5398
5498
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